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A  failcal  4l«parturo  from  the  euetonary  praetle«  df  thipfiiac  eant^* 
leapt  vae  aade  ih  I9UU  when  top-icing  was  tried  on  a  few  eaJri  at  a 
tubttitttte  for  yreeooling.    la  the  folXoving  year,  to^ioing  vat  aioptei 
}^  naay  thipfpert  for  their  riper  melons  and  severel  handred  oarleadt 
were  refrigerated  in  this  loanner*    The  top-icing  practice  eoanealy 
ttted  was  to  blow  the  loads  with  epproximately  10,000  pounds  of  er«thed 
lee,  taking  care  that  the  ice  from  the  blower  was  a6t  directed  against 
the  aelens.    The  oalr  was  loaded  in  the  usual  way  with  a  center  braoov 
Only  a  small  amount  of  ice,  less  than  10  percent,  fell  in  the  channelt 
between  the  rows  and  10,000  pounds  was  sufficient  to  cover  the  load 
to  a  depth  of  about  8  to  10  inches.    The  top~iced  cart  were  usually 
thlpped  under  standard  refrigeration  and  in  the  San  Joaquin  Valley 
many  shippers  gare  instructions  for  salting  the  bunker  ice  in  trafttlt* 
As  will  be  shown  later,  this  was  not  necessary  or  desirable  eAd  could 
easily  result  in  sub-freezing  temperatures  in  the  bott<Mii  layers* 

At  the  start  of  the  19^^  season  there  was  some  questlea  as  to  the 
effect  of  ttte  wetting  of  the  melons  by  top-ice  on  their  subsequent 
max^t  life  after  removal  from  the  refrigerator  car.    This  was  answered 
by  a  sertet  of  teste  made  in  Jtine  and  repeated  in  August  in  which 
comparable  melons  were  shipped  with  aid  without  top-ice  to  Hew  Yoxic 
where  their  market  life  was  compared*    In  these  tests  a  record  wat 
also  obtained  of  cooling  rates  and  transit  tenperaturet  in  top»ieed 
eart  at  toopared  with  eoiuaercially  precoeled  cars,  and   changes  iu 
weight  of  waxed  and  onwaxed  melons  were  determined  in  the  cart  shipped 
by  the  twe  differesi-  methods.    The  results  of  all  these  tettt  are 
tuonarized  in  thit  report* 

Another  phase  of  the  investigation  pertained  te  the  performance 
of  refrigerator  oars  of  different  design  and  was  started  with  the  JUao 
thlpmeats  of  cantaloups*    It  was  continued  through  the  shipping  staton 
with  thit  and  other  commoditiet  under  the  sponsorship  of  the  refrigera-> 
tor  Cjpir  committee  of  the  United  Fresh  i^ruit  and  Vegetable  Association 
to  determine  the  best  features  of  design  and  donstmetion  for  an  aXl~ 
purpose  refrigerator  ear*    Thit  particular  study  afforded  a  conparlten 
of  the  transit  refrigeration  of  cantaloups  in  standard  end-banker  cart 
with  and  without  axle-driven  fant  of  the  Freeo  type  and  In  overhead 
bunker  oars.    In  addition,  cart  were  also  used  with  an  air  tpace  in 


y    Oratelful  aoknowleigDeat  is  miade  to  the  individual  shippert  who 
tttpplled  the  test  cars  and  to  the  Western  Growers  Attoeiation, 
The  Pacific  Fruit  Exprett  Company,  the  Southern  Pacific  and 
Erie  fiallroadt  and  connecting  lines,  to  fiichard  t  antle  of  Preco, 
Inc.,  and  to  the  following  staff  associatee  whose  helpful  co* 
operation  made  the  tests  possible:    H,       Johnson,  A.  L.  Byall, 
C*  0*  Bratley,  S.  V«  Shear,  6,  B.  Ilamsey  and  M*  A,  &iith. 


-8- 


|>r«tflat*d  ia  Xhin  report.    A  total  of  22  test  shlpi&ontt  of  ea»talotq>« 
voro  utod  la  the  19^3  teott  oa  top-ieln^  aai  ear  typot  (ta!bl«  l)« 

Th9  ektti  ot  Boloas  shipped  ia  these  tests  were  preeooled  either 
%rlth  neehaaleal  refrigeration  from  traekside  tmits  that  blow  air  lat« 
the  ear  through  the  door«  or  by  propeller  feas  that  o^rcnlate  air 
through  the  iced  bu]ikers»    The  refx  igeratioa  required  to  pruoool  meloas 
has  beea  determined  "by  actual  t^itt-  nnd  vifaea  expressed  an  Ice  neltage 
miulxraleat,  was  eq.^al  to  1»00C  poonds  for  eaeh  U*3o      ol  heat  esctraetei 
fron  a  load  of  288  crates  (U*S,D.A.-  Tech.  Bui.  730.  p«  For  the 

heavier  31^crate  load  used  in  these  testSt  eaeh      of  moling  represeati 
the  heat  e^uivaleat  to  the  aeltage  of  about  1,000  potmds  ef  lee* 

The  approxiaate  cost  of  top«ioing  a  carload  of  eaataloupt  shi|q9od 
froa  the  Imperial  Valley.  Calif. .  to  Hew  Yoi^k  is  as  follows: 

Oharge  for  transporting  10*000  pouads  of  top->iee  $13*00 

Top-lee.  3  teas  at  $5.00  per  toa  g5»00 

Total  $3S«00 

This  figure  exceeds  the  cost  of  procooliag  by  about  $18,004 

Itt$W>TS 

Test  cars  1  aad  2;  top^lelag  versas  preeoollag 

The  first  test  was  made  on  Juae  20  and  eonststed  of  2  ears  shipped 
by  the  Amerlcna  Fruit  Qrov/ers  from  Brawley.  Calif.,  to  Hew  York  City, 
^e  ears  were  of  similar  coastruetioa  aad  were  routed  aad  Iced  alUco  la 
transit  (standard  refrigeration)  t^th  the  exception  that  ear  1  was  top-leod 
with  11,700  ?^unds  of  lee  (39  blocks)  whereas  ear  2  vms  pre<»oled  aad  aot 
top*loed.    The  rate  at  which  the  melons  were  cooled  in  these  tt/o  ears  during 
the  first  day  after  loading  is  showa  ia  figure  1«    These  teoperaturos  were 
tekea  'rlth  electric  reslstaaee  thermometers,    (Recording  therzoometers  wero 
aot  satisfactory  for  obtaiaing  meloa  tenperatuires  la  top-lced  cars  because 
the  melting  ice  eo<iiled  the  theroometere  to  several  degrees  below  the  teaper»- 
ture  of  the  melons. )    It  ia  evident  that  ^1/2  hours  preeooling  '^s  not 
enough  to  cool  the  load  ouch  in  ear  2.    The  temperature  dropped  only  to 
about  70*  7.    This  resulted  in  transit  teiq>eratures  hi^er  than  were 
desirable*  '<lth  the  top  of  the  load  ^U«,  middle  ^0«,  aad  bettom  U5«  F.. 
avetagiag  50*  by  the  time  the  car  reached  Yuma,  iUrleoaa*    la  eoatrast  with 
this*  the  tepoleed  ear  was  down  to  50*  or  less  12  hours  after  tep>-lelag 
aad  by  the  tine  It  reached  Yuma  the  top  of  the  l^ad  was  39 ^«  alddle  37* 
aad  bottom  33-1/2**  the  load  averaging  37** 
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fh—  ears  wer«  ualoaied  la  H»w  York  •n  July  1  amd  U»  attar  11 
and  lU  days  in  traaslt.  ratyaetival/.    la  ear  1  na  lea  ramalaad  aA 
top  of  the  laad  end  only  a  few  pounds  vrera  on  the  floof'^racka  at 
quart  arlenistb*    la  both  care  tha  bunkers  vera  3/^      "J/S  full*  ftia 
orates  in  the  top-leed  car  were  danp  but  net  netieaably  wet;  a  few 
labels  were  partly  loose  but  oa  the  trhole  there  were  no  abjectioaabla 
effects  from  top*-ielng* 

^ha  nelaao  In  the  top-leed  car  ware  carefully  exaninad  for  ripeaeaa 
aad  soundness*    The  eoamerolal  load  was  nade  up  of  "faaoy"  aeloas  called 
"eastern  hard-rlpea**  aad  were  nostly  half-slip  and  ^eea  v;hen  packed* 
Vihen  unloaded  these  nelons  were  greener  than  desirable  and  although  they 
sold  at  ceiling  prices  they  were  nueh  less  attractive  than  the  ftdl-slip* 
yellow  to  yellovp*greeat  hard-ripe  melons  loaded  la  this  car  for  oonparisoa* 
dhis  Has  a  pertiaeat  point  since  the  shipper  vras  doubtful  if  these  riper 
aeloas  (nature  "hard-ripes"  bordering  on  "choice**)  ifsuld  carry  in  the 
top-leed  oar*    Vhea  they  were  xialoaded  they  were  all  yellow»  f Irn,  aot 
aTer^-ripe-  and  were  free  from  mold  and  decay.    These  meloas  had  satis- 
factory market  life*  remaining  in  excellent  condition  for  1  to  2  days 
after  unloading  even  though  held  without  refrigeration  at  80*  to  85*  Z** 
By  the  third  day  they  had  become  over-ripe  and  were  past  their  prime* 
but  mold  aad  decay  were  still  of  little  importance*    None  of  the  melons 
ware  \^ed  in  either  oar* 

In  tha  eonpaaion  preoooled  ear*  which  was  aot  top-iced*  the  "faaey" 
maloas  were  riper  and  had  a  more  desirable  color  than  those  shipped  la 
the  top-leed  car*    This  was  attributed  to  slower  cooling*  higher  transit 
temperature  aad  a  k  days  laager  traasit  period*    The  layer  of  **hard-ripes" 
loaded  la  this  oar  were  full  yellow  whea  unloaded  and  were  over-ripe  and 
defiaitely  past  their  prime  for  the  wholesale  trade*    Meloas  from  the 
bottom  and  middle  layers  where  temperatures  were  coolest   were  la  better 
coaditioa  than  top  layer  meloas*    A  small  amount  of  mold  and  decay  %/a8 
la  evideaee  la  both  the  commercial  load  and  the  test  crates  of  riper 
melons* 

(^xaage  la  weight  la  traasit 

Weight  records  were  obtained  on  an  entire  stack  (5th  stack)  of  18 
crates  in  each  of  the  ears*    All  of  these  melons  were  '*hard-ripe"*  i.e». 
full  slip,  and  yellowish-green  color  and  vrere  36  *s  and  27 '0*    The  crates 
of  melons  loaded  In  the  bottom*  middle  and  top  of  the  top-iced  load 
gained  respectively  3*0»  3*5  and  3*2  percent  of  their  original  weight. 
This  gain  in  weight  was  principally  water  taken  up  by  the  wood  of  the 
crates*    In  the  precooled  car  the  melons  lost  vraight;  the  loss  duriag 
the  lh-.day  traasit  period  amounted  to  2*3t  2*5  aad  3*1  prceat  of  the 
origlaal  weight  of  the  crates  ia  bottom,  middle  and  top  layers  respect- 
ively* 


let  itipplfd  !•  trantlt 

Th«  ice  a««d  in  pM»lei»c  th«  emri  aftA  f  llilnc  th«  ^unkm  im 
transit  from  BrawXey,  Calif to  Hbrnall,  H«  T.,  aaoimted  to  2^,930 
povnds  in  i:ep-5s3d   tar  1  and  ^J.GOO  pound*  in  ear  2  preecolod  «dtll 
•ochaZiics^l  2  ec'ri  ^crsl-ion.    In  to^h  cars  tht  bttnkera  vara  3/5+  fUll  ^ 
upon  arrivr\l,    A")ctf>.  11,7^  "Ooui.ir  of  top-iea  wap  uped  In  car  1  nakiag 
tho  totrQ.  "CO  i'€  lui -em  mt.  y^.ii  )ij  ptiv.ida.    It  wif^  arpareat  that  top- 
ieinc  Barrel  b-r.Jt     ^«:ie      -srar^-ir^       v,hli  ease  taota^lns  to  about 
15,000  pctrirs,    Semi  0-7  tae  LMf'taiiCs  gboald  ba  attributed  to  eooXer 
laadintf  tewpaiT.tur©  f.n  '.h**  ta;>-iobd  ca^« 

Test  eara  3  «nd  U;  <.e>»iclgg  vereat  preeeeling 

A  aacond  pair  of  cars  waa  3hipT>cl  June  22  by  the  R«  B.  Horphy 
Caapanjr  from  SrawXey  ta  I't^tr  7cr<c  '   ''■'ha<si!  c&rs  wexe  tiendled  aUke  axeept 
for  top-icirg  one  car  (caxr  3)  wl^h  1<:\,000  povjrdg  (Uotilocka)  of  ice 
(eitkalMd)  and  praeooliug;  the  co^irMei.ri  ca^^  i^fi  ^)        10  hoara  with 
faaa«  aalt  &nl  ice*    £o->.b  ce/^d  were  t^h-..pp,;»d  under  dtandard  rofri^ratiaii 
without  ealt.    The  eoclyn^  ratea  in  l.hois  csu'c  are  rhovm  in  figure  1* 
The  precooled  car  mace  &  gccl  ahawing  t^jui  only  nhs  twiddle  laj^er  failed 
to  cool  ea  fast  by  p:*e;^o;.'iiS  aa  by  top-ioing*    Hcwever,  after  precoollnc 
waa  flniehed,  the  toj.  i  -jyev  r^^ae  in  tenperature  end  other  paaitlona 
eoaled  very  little,  wheveaa  in  the  top-iced  ear  all  of  the  Mlona  eo»* 
tinned  to  cool.    At  Yuna,  35  hour a  after  loading,  teoperatttrea  la  the 
top-iced  cftr  vfore  3S*F,  in  top  and  middle  leyera  and  3U*  in  the  botton 
layer,  whereaa  in  the  precooled  ear  the  teaperaturea  were  H9*«  59**  and 
UU*  in  theaa  respective  positlena^    Averaging  these  teaperiaturaa,  the 
top-lead  car  waa  37*  end  the  precooled  car  U9*  when  they  reaehed  Tnsa* 
a  difference  of  la*  in  favor  of  top^icing.    In  the  first  teat  the 
difference  waa  13*^  in  favor  of  top-icing* 

Cara  3  and  k  were  unleaded  in  Faw  York,  9*  Y,,  on  July      the  I2th 
day  after  shlpQent,    There  vaa  no  top- ice  left  en  the  lead  in  ear  3  M^d 
only  a  few  pounds  on  the  floor-radc  at  the  quarterlength,    Ko  phyaieal 
daaage  was  in  evidence  x'rom  the  top-ice  but  aeae  oratea  ware  daaqp, 
eapecially  in  the  bottom  aid  aidd3e  layera»    The  half-slip  aailona  af 
the  commercial  load  In  the  top-iced  car  were  green  and  fira  upon  arrival 
and  were  about  like  melons  of  this  maturity  in  the  preeooled  ear. 
Aill-slip  melons  were  yellew-^reen  to  yellow  and  were  juat  at  the  *ripa" 
atage  of  maturity  in  the  top-iced  ear.    Ho  decay  or  mold  of  cooaereiaX 
iaportanee  waa  observed  in  either  ear  although  some  scattered  fussy 
gro'^h  waa  ahewing  at  atan  acara  and  over  the  netting  of  riper  neloaa. 
When  the  tep-ieed  ear  waa  unloaded  and  ataeked  on  the  pier  it  waa  oora 
attraetiva  than  the  eaBpaaioa  carload  of  greener  melona. 
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lest  urates  of  full-dXip  eelons  loaded  la  both  of  the«o  cart 
arrirad  in  ^od  condition  but  thosa  from  tha  to]^ieed  cai*  held  up 
better,  lasting  2  to  3  days  aftet  unloaA4ag  wheroaa  beeaasc  of  waruer 
teaperatareo  those  frooi  the  precoaled  car  were  good  for  oely  1  day 
after  beizag  unloaded,  orer^^ripenetfl  and  decay  haring  put  an  end  to 
their  ealability. 

Change  in  weight  in  transit 

7he  average  change  in  weight  of  6  crates  each  in  the  bottoffl»  midi- 
die  end  top  layers  was  8.8,         and  2.0  percent  gain  respectively  in 
the  top^iced  car  and  2.1,  1«6  and  1.$  percent  loss  in  the  same  respect^ 
ire  layers  of  the  precooled  companion  car.    These  melons  were  half  to 
full  slip,  sizes  27*8  to  U5' s,  all  jumbo  crates.    All  of  the  melons  in 
these  two  cars  were  waxed  with  Pood  Machinery  wax. 

Ice  supplied  in  transit 

The  ice  used  to  pre~ice  and  re->fill  the  buiikers  at  the  loading 
station  and  enroute  amounted  to  3^«700  pounds  in  to-p-iced  car  3 
Uo,200  pounds  in  precooled  car  k  precooled  vrith  ice  and  salt.  Both 
cars  arrived  with  bunkers  more  than  3/^  full  of  ice.    In  car  3  approx^ 
iaately  12,000  pounds  of  ice  was  used  for  top-icing  in  addition  to 
that  used  in  the  bunkers  so  that  this  car  received  a  total  of  about 
8,500  pounds  more  ice  than  the  precooled  car. 

Test  cars  5*  6,  7  exA  8;  top~lcing  versus  precooling 
in  standerd,  fan  and  overhead  basket  bunker  cars 

A  four-car  test  was  made  on  June  28  in  which  a  non-precooled  ship- 
ment in  a  top-iced  car  was  compared  with  precooled  shipments  in  a  staxv- 
dard  car,  a  Preco  fan  car  and  an  overhead  bunker  car.    The  end-bunker 
cars  were  loaded  alike,  6  rows  wide,  3  layers  high  in  12  stacks,  k  high 
in  the  remaining  h  stecks*  making  a  load  of  312  crates.    The  overhead 
bunker  car  was  loaded  3  leyers  high«  19  stacks  long,  making  a  load  of 
3^2  crates.    The  precooling  was  done  by  General  American  tracks! de 
units.    Temperature  records  were  taken  in  the  3-high  end  of  the  load 
in  all  cars. 

The  cars  were  wired  with  electric  resistance  thermometers  which 
were  read  at  shipping  point  during  the  precooling  period  and  at  Yuma, 
Gila  and  Tucson,  Arieonai  Bl  Paso,  Texas;  and  Kew  York,  N,  Y,  Arrange- 
ments were  made  to  have  all  the  cars  shipped  under  standard  refrigeration 
with  2  percent  salt  at  all  icing  stations  except  the  toi>-iced  car  which 
was  not  to  be  salted.    However,  these  instructions  were  not  followed 
except  for  overhead  bunker  car  8  and  top^iced  car  5»    Cars  6  and  7  vere 
salted  twice,  at  El  Centre  and  Yuma.    Car  5  was  top-iced  with  10,200 
pounds  of  ice  (crushed)  and  received  no  salt  in  the  bunkers.    The  temp- 
eratures obtained  in  these  four  ears  are  shown  in  figure  2. 

Comparison  of  teatperatures 

Ttp-icing;  car  3 

All  parts  of  the  load  were  aaiatained  at  a  low  temperature  with 


the  bdttMi  layer  the  coldest,  niddle  layer  Inteilnedlate,  and  top  leiyer 
the  warraeat  al though  not  warm,  i,  e«,  lower  than  Uo^  frea  Tumt,,  Arts,, 
eastward*    This  oar  had  the  lowest  teaperatures    of  all  cars  for  most 
of  the  transit  period.    The  load  was  not  cooled  faster  "by  top^icia^ 
than  it  was  hy  precooling  (see  car  6)  hut  the  preeooling  was  not 
carried  on  long  enough  to  accofflplish  the  same  anount  of  cooling  as 
was  accomplished  by  top-icing.    The  top-ice  was  there  to  do  its  woj* 
after  precooling  had  been  stopped.    The  results  make  it  plain  that 
this  car  needed  no  salting  of  the  bunker  ice  (as  in  the  other  cars) 
since  the  bottom  layer  reached        without  it.    This  was  also  the 
case  in  the  earlier  tests  with  top-iced  cars  1  end  3,    One  might  ex- 
pect the  top  layer  to  become  the  coldest  in  top-iced  cars  but  they 
did  not  in  any  of  the  cars  under  observation,  the  bottom  layers  having 
the  lowest  teniperatures  in  all  cars.    It  was  also  observed  that  melons 
near  the  bunker  were  the  coldest,  giving  further  evidence  that  cold  air 
Issuing  from  the  bunker  helps  to  cool  the  melons  beneath  the  blanket 
of  top-ice.    The    melons  in  contact  with  the  ice  were  cooled  quickly 
until  the  ice  melted  away  from  them,  then  most  of  the  cooling  took 
place  by  convection  current »  and  the  cooling  rate  was  slower.  Top-ice 
served  another  purpose  besides  cooling  the  melons.     It  extracted  heat 
from  the  air  above  the  load,    Note  the  lower  air  temperature  at  top 
bulkhead  opening  in  the  top-iced  car  as  ccaipared  with  the  standard 
car  (Fig,  U) ,  and  also  that  air  temperatures  above  the  load  in  the 
standard  car  were  warmer  'than  melons  in  the  top  layer  of  this  car. 
This  points  to  the  problem  of  maintaining  loi^r  commodity  temperatures 
in  the  top  layer  of  standard  carg  during  \farm  we£.ther.    Heat  that 
leaks  into  the  car  must  be  counteracted  before  it  warms  the  air  and  then 
the  commodity,    Uattral  circulation  in  end-bunker  cars  vrill  not  do  it: 
top-icing  accomplishes  this,  and  as  yrill  be  mentioned  later,  overhead 
basket  bunkers  and  circulation  of  air  by  fens  takes  care  of  heat  leakage 
fast  enough  to  avoid  high  air  temperatures  above  the  load, 

*      Ice  melted  off  the  perimeter  of  the  load  fairly  fast  in  the  top- 
iced  car.    An  electric  thermometer  tied  to  the  top  of  a  crate  next  to 
the  south  wall  showed  a  rise  in  temperature  about  12  hours  after  top- 
icing,  indicating  depletion  of  ice  at  this  position,    Transit  tempera- 
tures and  commercial  experience  indicate  that  10,000  pounds  of  top-ice 
probably  lasts  for  7  or  3  <^^s,  melting  away  first  from  side  walls  and 
doorvrey. 

Standard  Car,  precooled^  caT  6 

This  car  made  a  good  showing  in  the  bottom  and  middle  layers,  having 
lower  temperatures  there  than  the  fan  car  and  overhead  bunker  car  (Fig,  2) 
but  not  equalling  the  top-iced  car.    The  top  layer  had  temperature^ 
almost  as  low  as  the  fan  car  and  considerably    lower  during  the  first  ''I 
days  than  the  overhead  bunker  car.    This  was  probably  due  to  the  poorer 
precooling  received  by  the  overhead  bunker  car,  mentioned  later, 

Fan  car;  car  7 

Jo reed  air  circulation  in  transit  helped    lower  the  teaperature  of 
the  top  layer,  but  it  did  not  equal  top-icing,    Hot  until  the  cars  were 


8  or  9  4aiyii  in  transit  and  the  t»p-ice  had  'been  depleted  did  the  fan 
car  (and  the  overhead  bunker  car)  have  top  layer  temperatures  lower  than 
these  of  the  top-iced  car.    The  "bottom  and  middle  layers  were  not  as  cold 
In  the  fan  car  as  in  the  top-iced  or  standard  cars,    Forced  air  circulation 
in  the  fan  car  gave  the  most  "oniform  temperatures  in  the  load  as  indicated 
in  figure  3.    In  this  respect,  therefore,  the  fan  car  exceeded  top-icin#c 
•r  the  precooled  standard  car.    Ihe  reason  for  this  vras  that  top  layers 
were  cooled  more  and  "bottom  and  middle  layers  less  than  in  the  standard 
and  top-iced  cars. 

Overhead  basket  bunkers;  ear  8 

There  are  three  pointsr  to  be  kept  in  mind  v4ien  evalxiatin^  the 
transit  temperatures  in  this  car.    Jirst,  the  top  layer  vras  warmer  in 
this  car  than  in  any  of  the  others  when  loaded  despite  all  efforts  to 
avoid  this  by  arranging  for  loading  at  the  same  time  of  day  as  other 
ears.    Offsetting  this,  at  least  to  some  extent,  v^s  the  salting  this 
car  received  at  each  re-icing  amounting  to  2  percent  of  the  ice  supplied, 
whereas  the  companion  cars  6  and  7  w«re  salted  only  at  Jill  Centre  and  Yuma* 
X  third  factor  that  affected  the  refrigeration  needed  was  the  size  of  the 
load  which  v^as  approximately  8  percent  greater  in  weight  than  in  the  end* 
bunker  cars. 

The  overhead  bunker  car  vms  harder  to  pr  ecool  than  the  conventional 
car  even  though  special  effort  was  made  to  give  it  every  advantage  in 
this  respect  in  view  of  its  higher  initial  temperature.    V/ith  a  starting 
temperature  of  83"  in  both  cars  note  that  the  bottom  layer  averaged 
690  F.  in  the  overhead  bunker  car  at  the  end  of  precooling  as  compared 
with  52*  in  the  standard  car,  (Fig.  2),  while  middle  and  top  layers 
were  about  72*  and  55"  respectively.    The  overhead  bunker  car  did  not 
overcome  the  handicap  of  less  precooling  until  the  care  had  passed 
30.  ?aso,  Texas.    Prom  .HI  Paso  to  ITew  York  it  made  a  good  showing  and 
had  the  lowest  temperatures  of  all  cars  ur»on  arrival  in  ITew  York. 
However,  neither  this  nor  the  comparatively  small  teii53erature  spread 
between  top  and  "bottom  layers  compensated  for  the  alow  cooling  dtiring 
the  first  three  days  in  transit.    The  tenjierature  spread  betvreen  top 
and  bottom  layers  in  the  overhead  bunker  car  v;as  only  slightly  more 
than  in  the  fan  car  (Fig.  3)* 

Records  of  air  temperatures  in  this  car  indicate  something  of 
its  performance  (Kg,  U).    Air  passing  into  the  bunker  was  oool  prob- 
ably because  of  the  short  distance  it  traveled  from  bunker  outlet  to 
bunker  retxirn,  at  a  maximum  not  much  in  excess  of  7  or  8  feet.  In 
the  conventional  ear  the  distance  air  has  to  travel  is  much  greater 
since  the  bxxnkere  are  located  at  the  ends  of  the  car,  about  16  feet 
from  the  center  or  doorway.    Jor  some  reason  as  ;et  unexplained,  air 
discharged  from  the  bunker  and  read  at  the  floor  level  v/as  not  as  cold 
in  the  overhead  b\inher  car  as  in  the  standard  cars  despite  more  fre- 
quent application  of  salt  in  the  former.    This  raises  the  question  of 
whether  the  smaller  overhead  bunkers  cool  the  air  lees  than  the  larger 


end  "bunkere  and  also  the  possibility  of  the  air  "being  warmed  8«  it 
passed  down  the  duct  in  the  sidewall,    '!?he  following  sketch  shows  thB 
"bunker  in  this  type  car  and  the  direction  of  air  movement.  T?urther 
tests  may  give  a  more  definite  answer  to  these  questions. 


Cross-section  of  overhead  "bunter 
car. 

Arrows  indicate  direction  of  air 
movement. 

There  is  another  point  of  interest  in  connection  with  f>ir  temper- 
atures in  overhead  bunker  cars.    Host  of  the  hept  that  leeks  into  a 
refrigerator  car  cones  through  the  roof  and  sidewells,    ^'fith  the  ceil- 
ing practically  covered  by  ice  bunkprs  and  the  jsidewalls  conte-ining 
air  ducts  through  which  the  run-fiff  passes  from  the  bunkers,  this  tyne 
of  car  is  veil  protected  from  heat  leakage  and  the  interior  should  be 
less  affected  by  outside  temperatures  than  the  end-bunker  car.  This 
was  actually  found  to  "be  the  case  in  this  test  as  indica.t(^d  fey  air  temr- 
peratures  above  the  load.    (Tig.  ^A), 

Ice  supplied  in  transit;  cars  5i  6,  7  ^P'^  ^ 

The  araoonts  of  bunker  ice  and  salt  suoplied  these  cars  from  the 
time  they  were  pre-iced  until  they  reached  ITew  Yoiic,  K,  Y, ,  are  given 
below: 

Car  5. 
Car  6 
Car  7 
C  eT  g 


Top-iced  25,500  pounds  ice,  no  salt 

Standard  "^2,600  pounds  ice,  27^+  pounds  salt 

Fan  car  31,200  pounds  ice,  278  pounds  salt 

Overhead  bunker  3^,500  pounds  ice,  67^  -oounds  salt 


All  the  car*  arrived  vfith  "btxnkers  3/^  0^  more.    A^ain  it  waf 

patent  that,  as  in  cars  1  and  3,  the  10,000  poimds  of  top-ice  supplied 
car  5  reduced  "by  several  thousand  pounds  the  amount  of  ice  needed  to  refill 
the  i)unI:erG  in  tvancit.    Howjvei.',  the  ice  requirement  was  great  enough 
In  these  cars  to  call  for  starjdard  refrigeration. 

In  these  four  cars  the  melons  v;ere  not  at  the  same  temperature  when 
loaded  and  consecuentl;/  the  heat  loado  v;ere  different  as  indicated  in 
table  2.    The  total  field  heat  that  was  reno'-cd  v.^riod  fi-oa  35-^°  in 
car  5  to  52«^'-*  in  car  o,  the  difference  heinfi  due  to  higher  initial 

Table  2,    Average  l/  temperatures  of  melons  in  cars  5»  6»  7 
and  8  and  heat  removed  during  precooling  and  in  transit. 


Gar  5 

Car  6 

Car  7 

Car  8 

Top- iced 

Standard 

Jan  Car 

Overhead  bunkers 

0  J, 

0  p. 

•  P. 

Tenrpserature  when  loaded 

70.1 

«3.7 

7^.0 

87.9 

TeBoperature  "hen  shipped 

^3-3 

70.6 

Heat  removed  prior  to 

26.  g 

29.7 

19.2 

17.3 

shipj)ing 

3^.7 

36.6 

Iiowest  transit  temperatUJs^ 

37.0 

35*5 

Heat  removed  in  transit 

8.6 

17.0 

IS.  2 

35.1 

Total  field  heat  removed 

35.  U 

U6.7 

37.^ 

52.  U 

1/    Average  of  top,  middle  and  bott»m  layers,  9  positions 


temperature  when  loaded  since  all  the  cars  ropched  about  the  same 
temperature  in  transit.    In  cars  fi,  7»  -and  S,  some  of  the  field  heat 
was  taken  out  by  mechanical  refrigeration  during  precooling  whereas 
in  the  top-iced  car,  ice  furnished  all  the  refrigeration.     The  ice 
reciuired  in  transit,  exclusive  of  that  used  for  cooling  the  melons, 
has  been  calculF.ted  ana  is  sho-m  in  round  numbers  in  the  tabuli.ation 
that  fellows.    As  indica'^ed  earlisr  in  t  he  report,  approxirnatcly 
1,0C0  pounds  of  ico  is  needed  to  cool  the  lead  ^  degrees.    A  sx:itable 
correction  was  made  for  the  heavier  load  in  car  8.     2Vom  the  results 
shown  in  the  tabulation  it  appears  that  the  cavs  v/ere  quite  similar 
in  respect  to  ice  requirement  in  transit  when  differences  attributable 

Ice  Requirement 


IV)r  field  Balance  needed 

heat  _  in  transit 
Pounds  Pounds 

CSar  5t  top-iced,  not  precooled  5,850  18,650 

Car  6,  standard,  pecooled,  mech,  ref,  l+,250  20,350 
Car  7»  fan  car,  precooled,  mech.  ref.  ^,5^  18,66o 
Car  8,  overhead  bunkers,  i^recooled,      9*570  19,800 
mech.  ref. 
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to  field  heat  removal  are  taken  into  account.    It  is  also  of  interest  t« 
note  that  almost  9tOOO  pounds  of  ice  was  needed  to  remove  the  field  heat 
in  the  top-iced  car.    This  gives  supporting  evidence  that  the  10»000 
pounds  of  top-ice  shotild  "be  melted  "by  the  time  the  car  reached  the  end  of 
its  Journeyt  as  was  the  case* 

Condition  of  melons  vhen  unloaded 

^Vhen  the  top-iced  car  ims  unloaded  on  July  6»  twelve  days  after 
"being  shipped,  no  ice  remained  on  top  of  the  load  and  only  a  fev;  pounds 
were  on  the  floor-racks  in  each  end  of  the  car.    Melons  in  the  top 
layer  were  greehish-yellow  and  firm  and  those  in  the  middle  and  "bottom 
layers  vrere  slightly  yellower.    There  was  no  decay  or  mold  on  stem  scars, 
"but  a  small  fuezy  mold  growth  was  found,  most  prevalent  on  riper  melons 
in  the  top  layer  and  especially  on  V^und  spots'*.    It  was  of  no  com- 
mercial importance.    The  fan  car  and  over|;iead  bunker  car  vrere  tinloaded 
the  same  day  and  the  melsns  in  both  cars  were  in  good  condition,  with 
no  mold  or  decay  present.    The  standard  car  was  unloaded  three  days  later 
ahd  it  too  Was  in  good  condition.    It  should  be  pointed  out  that  the  melons 
in  these  cars  were  commercial  run,  not  partial larly  ripe  and  not  strictly 
comparable.    There  v^ere  no  carefully  selected  test  lots  in  any  of  these 
cars  as  in  previous  tests. 

Weight  loss  in  tran»it 

Shrinkage  records  wore  obtained  on  a  stack  of  18  crates  of  melons 
~^in  each  of  the  cars  6,  7  pnd  8.    The  melons  were  full-slip,  2? 'a  and  3^'« 
in  size,  and  vrere  waxed  by  the  Zenith  process  in  cnc  6,  ond  vdth  Havorseal 
•pray  wax  in  cars  7  and  8.    In  the  precooled  standard  car  (car  6)  they  lost 
2»6,  2.7  and  3»3  percent  of  their  original  weight  during  the  transit  period 
when  loaded  in  the  bottom,  middle  and  top  layers  respectively  of  the  doorway 
stack.    The  weighed  crates  of  melons  were  loaded  in  the  quart erlength  stack 
in  fan  car  7  and  overhead  bunker  car  8.    Here  the  respective  weight  losses 
were  2.2,  2.2  and  2.0  percent  in  the  fan  car,  bottom,  middle  and  top  positions* 
and  2.0,  1.6  and  2.3  percent  in  the  overhead  bunlcer  car.    The  differences 
between  cars  are  not  significant. 

Test  cars  shipped  June  28 

An  8-car  test  was  made  on  June  28  from  the  Imperial  Valley  to  New 
Tork.    The  cars  were  wired  vrith  resistance  thermometers  and  were  accom- 
panied as  far  as  Kansas  City,  Kan. ,  by  lUr*  Harold  D.  Johnson,  transpor- 
tation specialist,  Transportatitn  Bates  and  Services  Division  of  the 
Production  and  Marketing  Administration,  U,  S,  Department  of  Agriculture. 
The  routing  and  refrigeration  of  the  test  cars  are  given  in  table  1. 
Jour  cars  vrere  shipped  from  Brawley,  one  of  vrhich  vras  non-precooled 
and  top-iced  (car  9)  and  the  other  three  were  precooled  shipments  in  a 
fan  car  (car  10),  a  standard  car  (car  11)  and  an  overhead  brine-tank 
car  (car  12).    The  U  cars  shipped  from  El  Centre  consisted  of  a  non- 
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precooled  top-iced  shipaent  in  a  fan  car  (car  13)»  and  precooled  •hij)- 
ments  in  e  standard  car  and  a  fan  car  with  air  space  in  the  walls 
(cars  ]U  end  lb  re&peutively) ,  enl  in  a  fan  car  without  this  provision 
(car  .15).    All  Lut  thu  top-..c3l  oars  were  tc  "be  ssltod  in  •^■rar.sit  pt 
the  rnte  of  2  per  ^enti  of  the  ice  supplied.     Sone  trrcr'S  vrere  nie-ie;  for 
exr.njp.'.e,  top-ijed  car  5  :''eoeived  salt  at  5  icing  sta'ci.^ks,    Recalts  In 
these  teot  zev^i  provided  information  on  (l)  the  jompprative  relrigera- 
tior  of  c.-nbf.lor-ps  under  top-ice  in  a  ttaadard  car  ar.d  in  a  ff-n  car» 
(2)  the  ccnr)t.r,3l.ivc  ri-f r:.fceration  in  ead-"bunker  cars  with  snd  without 
fans  rnd  in  ov<^ih'?ad  tr^ne-tank  cars^  and  (3)  the  effect  of  an  air  •pae* 
in  the  wr.liT  on  the  temperatvire  of  melons  next  to  the  side  walls* 

transit  temperatures  in  shipments  under  top-icing  and  in  fan  car a > 

standarc*  cerg,  and  oveihead  "brine-tanlc  cars. 

Th^  top-iced  non-precooled  car  vras  superior  to  the  others  in  it» 
rate  of  cooling  and  in  the  ultimate  temperature  reached  (Pig.  5)»  Ibe 
top  layer  was  about  3^*  time  the  car  reached  Yuma,  Arl«. ,  coxd 

was  35®  for  several  days  thereafter*  warming  to        after  the  top-ice 
aelted  away»    The  top  layers  of  the  fan  car  and  the  standard  car  were 
ftVout  alike*  remaining  5"  or  6*  warmer  than  the  top«iced  car  until  they 
reached  331  Paso,  Texas.    During  the  latter  part  of  the  trip  the  fan  car 
had  the  lowest  top  layer  temperattire  of  all  cars,    U^on  arrival,  it  wat 
found  that  the  fan  in  the  end  of  the  car  opposite  from  that  in  which 
the  test  records  were  "being  taken  ^'as  not  operating;  thus  the  test  was 
not  a  good  one  or  entirely  representative  of  what  the  fan  equipment  can 
do.    The  overhead  "brine-tank  car  made  an  extremely  poor  showing. 
In  it  the  "bottom*  middle  and  top  layers  were  S*»  to        ?.  warmer  than 
la  the  other  cars  for  much  of  the  trip.    This  car  had  solid  metal 
Tsrlne  taixks  whereas  in  the  previous  test  '-ith  a  car  of  this  design 
there  were  "basket  "bunkers  with  wire  mesh  sides  through  vrhich  air  could 
pass  to  the  ice,  thus  providing  much  more  cooling  surface.  Although 
these  resTilts  are  in  line  with  what  could  "be  expected  they  do  not  agree 
with  those  of  Valker  (Ecfrig.  ilng.  1939)  who  reported  lower  commodity 
teatperatures  in  an  overhead  brine-tank  car  than  in  an  cnd-'bunker  car  in 
a  transportation  test  with  apples.    From  results  of  the  present  test 
it  was  quite  obvious  that  the  overhead  brine  tanks  were  less  efficient 
cooling  devices  than  the  basket-type  end-bunkers. 

Ten5>eratures  were  most  uniform  in  the  overhead  brine-tank  car  but 
this  was  of  no  advantage  for  they  were  uniformly  high  (Pig.  6).  The 
fan  car  had  more  uniform  tenrperatures  than  the  standard  car  after  the 
first  5  days  in  transit  and  the  top-iced  car  was  better  than  either  in 
this  respect. 


Ice  supplied  In  transit;  cars       10,  11  and  12 

The  amounts  of  ice  and  salt  srajplied  in  the  bunkers  in  these  care 
for    pre-icing  and  repleni shraent  in  transit  were  as  follows: 


Car  9  Top-iced 

Car  10  Fan  car 

Car  11  Standard  car 

Ctr  12  Overhead  bunker 


30,700  pounds  ice 
33 1 500  pounds  ice 
33,200  pounds  ice 
37,800  pounds  ice 


378  -Dounds  salt 
510  pounds  salt 
568  pounds  salt 
566  pounds  salt 


The  bunkers  were  nore  than  3/^  full  in  all  cars  upon  arrival 
in  ITew  York,    As  shovn  above  top-ic;ng  saved  2,500  pounds  of  bunker  ice 
in  transit  in  conperisor.  -.-/ith  the  standard  car.    Top-icing  also  gave  the 
greatest  anount  of  cooling,  51. 5**!'.  (table  3).     In  cars  10,  11,  and  12, 
the  heat  removed  during  precooling  by  aechanical  refrigeration  amounted 
to  22,1,  13.6,  and  ll.l^F. ,  respectively,  which  reduced  the  ice  needed 

Table  3«    Average  temjerature  of  .melons  in  cars  9, 
10,  11,  and  12  and  heat  removed. 


Car  9 

Car  10 

Car  11 

Car  12 

To-o-iced 

■""an  car 

Strndard  car 

Overhead  bunker 

op. 

op. 

OTT 
■5  . 

Temperature  when  loaded  86.1 

68.8 

73,'+ 

89!!^ 

Temperature  when  shitJ-oed  62,5 

U6.7 

59.  S 

78.3 

Heat  removed  ptior  to  ship2''i.6 

22.1 

13.6 

11.1 

ping 

Lowest  transit  tenperature3U.6 

3^*2 

35.2 

U2. 1 

Heat  removed  in  transit  27,9 

12.5 

21^.6 

36.2 

Total  field  heat  removed  51.5 

31^.6 

38.2 

h7,3 

in  transit  by  about  5.500  pounds  in  car  10,    3»^*00  pounds  in  car  11,  and 
3,000  pounds  in  car  12,    The  totalamount  of  ice  needed  for  removing  field 
heat  from  the  load,  taking  into  consideration  the  heat  removed  by  mechanical 
refrigeration,  is  indicated  in  round  numbers  in  the  tabulfition  below.  The 
dlff'^rence  between  this  end  the  total  meltage  in  transit  indicates  what 
was  needed  for  heat  leakage  and  vital  heat.    Corrections  were  made  for  the 
heavier  load  in  cpr  12, 

Ice  Reauirement 


Car  9»  top-iced  with  11,700  pounds  ice, 

not  precooled 
Car  10,  fan  car,  -orecooled,  meeh.  ref. 
Car  11,  standard  car,  lorecooled,  mech,  ref. 
Car  12,  overhead  brine-tank  car,  precooled 
mech,  ref. 


^or  field  heat 

Pounds 

12.900 

3.200 
6,150 
10,000 


BaLaJice  need- 
ed  in  transit 
Pounds 

21.500 

21,700 
18,U50 
20,700 


The  ice  required  in  transit,  less  that  needed  for  removal  of  field 
heat,  did  not  vary  more  than  3,230  pounds  "between  the  care,  and  was  slightly- 
higher  than  in  the  previous  test  made  on  June  Zk,    Hif^her  outside  tem- 
peratures may  have  accounted  for  this.    ITote  that  the  field  heat  removed 
in  top-iced  car  9  is  estimated  as  equal  to  12,900  pounds  of  ice  or 
slightly  more  than  the  top-ice  supplied*    Some  of  the  cooling  in  top- 
iced  cars  is  done  by  bunker-ice,  though  Just  how  much  is  not  knovm.  However, 
the  top-ice  takes  care  of  some  heat  leakage  which-  may  balance  the  work  done 
by  the  bunker-ice  in  cooling  the  load,    At  any  rate,  practically  all 
the  top-ice  was  melted  when  the  car  was  opened  at  destination,  as  would  be 
eacpected  from  the  above  calculation. 

Conditions  of  melons  upon  arrival 

The  crates  of  melons  were  in  excellent  condition  when  the  top-iced 
c*r  was  unloaded.    No  ice  remained  on  top  of  the  load  but  about  100 
pounds  was  scattered  in  each  end  of  the  car  on  the  floor-racks  near  the 
bunkers.    There  was  no  decay  or  mold  of  any  ijaportance  and  the  melons 
were  mostly  yellow  and  ripe,  ready  for  eating,  about  like  they  were 
when  shipped.    They  were  too  ripe  for  usual  trade  acceptance  but  becatkse 
of  en  active  demand  were  sold  readily.    The  greener  melons  that  were 
shipped  in  the  fan  car  and  in  the  standard  car  were  green  to  yellow- 
green  upon  arrival  and  verc  fim,  with  no  mold  or  decay.     In  the  warmer 
overhead  bunker  car,  melons  of  similar  maturity  were  mostly  yellow-green, 
firm  to  ripe,  with  considerable  mold  on  stem  scars  and  ground  spots; 
in  some  cases  initial  stages  of  decay  were  f  oimd.    Thus  the  warmer  tem- 
peratures in  this  car  caused  some  deterioration  of  the  melons. 

Top-iced  shipments  in^  fan  car 

A  comparison  of  cars  9  srA  13,  both  top-Iced,  showed  that  the 
standard  car  had  a  little  lotijer  melon  temperatures  imtil  the  last  three  days 
in  transit  when  fan  car  I3  had  temperatures  3*  *o  5*  lower  than  the  standard 
car  (7ig,  7).    '^^'^  better  showing  made  by  the  standard  car  probably  should 
be  attributed  to  the  salting  it  received  during  the  first  part  of  the  trip 
due  to  an  error  in  billing.    Both  cars  required  about  the  same  amount  of 
ice,  30,700  pounds  for  car  9  (378  pounds  of  salt)  and  30,000  pounds  for 
Car  13  (no  salt),    Neither  had  any  top-ice  left  upon  arrival  and  the 
melons  in  both  were  in  excellent  condition.    The  chief  value  of  the  fan 
car  for  this  top-iced  shipment  was  in  providing  lower  temperatures  after 
the  top-ice  had  melted  off  the  load.    This  can  be  considered  of  doubtful 
insert  ance» 

Atr  spaLce  in  car  walls 

One  of  the  improvements  suggested  for  refrigerator  cars  is  a  perm- 
anent car    lining,  open  at  the  ceiling  and  beneath  the  floor- racks  with 
an  air  space  of  about  1  inch  between  it  and  the  insulated  car  well.  The 
thought  is  that  this  air  space  vrill  help  to  protect  packages  loaded 
next  to  it  from  being  affected  by  outside  temperatures.    Two  cars  thus 
equipped  were  tested  in'  the  shipments  made  on  June  28  from  the  Imperial 
Valley. 


One  was  a  ctMiderd  ear  vitlMut  fan«,  e»r  lU»  and  the  ether  was  a  fen  ear, 

car  16,    Because  of  differences  in  loading  temperatures  and  salting  practice 
in  transit  a  good  comparison  was  not  obtained  ibetween  the  standefd  care  with 
and  without  this  air  space  in  the  side  walls.    In  the  Car  without  wall  air 
spaces  temperatures  were  Iwer  in  the  top  layer,  ^uarterlength,  centerline, 
than  in  the  one  with  them  (fig,  8).    This  nrohahly  was  due  to  lower  tempera- 
tures at  time  of  loading  and  to  the  saltings  at  Yuma  and  Tucison,  Ariz,, 
which  the  car  with  the  wall  air  spaces  did  not  receive.    It  is  hardly  prob- 
able that  a  difference  in  construction  such  as  this  would  have  much  effect  on 
melons  at  the  center  of  the  load  where  these  temoeratures  were  taken, 

A  better  comT)arison  was  afforded  in  the  fan  cexs  in  which  tempera- 
tures were  taken  of  melons  in  the  outer  layer  of  the  crates  next  to  the 
south  wall,  and  of  the  air  at  the  top  and  bottom  of  the  south  wall,  39*- 
fore  the  temperatures  of  these  cars  are  compared,  it  should  be  ?tated 
that  in  each  of  the  cars  one  fan  was  not  operating  upon  arrival,  in  one 
car  due  to  a  broken  fan  belt  and  in  the  other  because  of  a  broken  drive 
wheel,    The  resistance  thermometer  readings  indicate  that  the  fans  were 
operating  in  car  I5  at  Douglas,  Ariz,,  and  SI  Paso,  Tex,    The  recording 
thermometer  records  are  more  useful  in  this  connection  for  they  give  a 
continuous  record  throughout  the  trip,    7roffl  these  records  it  appears 
that  for  the  most  part  one  set  of  fans  in  each  cor  did  not  ooerate  so 
that  the  con^jarisons  are  about  the  same  a.s  they  would  be  for  two  standard 
cars,  one  with  and  the  other  without  air  space  in  the  walls.    The  air 
space  in  the  walls  apparently  lovfered  the  wall  temperature  of  the  south 
side  of  the  car  considerably,  as  much  as  10®  (^Ig.  S),    An  electric  ther- 
mometer was  attached  to  the  wall  in  each  car  about  two  feet  from  the  ceil- 
ing at  the  quart erlength,  to  get  these  readings,    Ividently  cold  air 
passed  upward  through  the  air  space  and  kept  the  car  lining  cool.  The 
difference  observed  cannot  be  attributed  to  colder  air  tcmt)<='ratures  in 
the  car  with  the  wall  air  soace  for  as  indicated,  air  temperatures  at  the 
ceiling  level  were  higher  in  this  car  than  in  the  comoanion  car.  The 
pertinent  question  was  whether  or  not  a  cool  wall  made  any  difference 
in  the  tecroerature  of  !?elon8  loaded  next  to  it.    It  did  to  the  extent 
of  a  degree  or  two  in  bottom  laid  middle  layers  (middle  layer  shown  in 
Fig,  g),  but  not  in  the  top  layer  where  the  air  teror^erature  above  the 
load  offset  any  effect  of  wall  temoerature,    From  a  practical  stand- 
point it  is  doubtful  if  such  differences  in  the  temijerature  of  a  few  melons 
mean  much.     It  should  be  pointed  ait,  however,  that  melons  are  not  loaded 
against  the  wells  btit  are  held  several  inches  away  by  car  striT>8  on  each 
layer  of  crates,  which  is  the  same  loading  method  used  for  grapes,  plums, 
oeaches,  tomatoes,  and  many  other  fruits  ?>nd  vegetables.    If  the.  commodities 
were  not  held  away  from  the  walls  "^y  stripping  the  effects  might  be  quite 
different  and  of  more  significance. 

Ice_  supplied  in  transit 


The  ice  end  salt  "sugplied  in  the  bunkers  of  these  cars,  including 
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Initial  icin^.  were  as  follows: 

Car  11,  standard  car  33*200  ppunds  ice  568  pounds  salt 

Car  li+»  standard  car,  false  walls  33 »^  pounds  ice  U30  pounds  salt 

Car  15,  fan  car  *3^»000  pounds  ice  632  pounds  salt 

Car  16,  fan  car,  false  walls  31 » 900  pounds  ice  5^6  pounds  salt 

•In  addition,  6,000  pounds  of  ice  were  used  to  refill  the  bunkers  of  this 
car  "before  it  was  spotted  for  loading  since  it  was  initially  iced  h  days 
Tsefore  loading. 

The  "bunkers  of  all  of  the  cars  were  more  than  3/^  full  vrhen  they 
arrived  in  llevr  York.    The  icin#;  records  indicate  that  the  wall  air  spaces 
had  no  influence  on  ice  meltage.    The  melons  in  all  of  these  cars  arrived 
in  good,  sound  condition. 

7an  car  versus  overhead  bunker  car;  tests  17  ?nd  18 

A  pair  of  cars  v;ere  loaded  at  Cromir  in  the  Mendota  district  on 
Au#^st  13  to  got  further  inforiantion  on  the  perfornance  of  fan  cars 
and  overhead  basket  bunJcer  cars.    The  fan  car  had  wall  air  spaces.  This 
test  w?s  about  ps  ideal  as  can  be  obtained  conxnercially  for  the  cars 
were  l»aded  ?»t  the  snme  shed  within  an  hour  of  each  other,  were  precooled 
alike  and  throvi^;h  the  cooperation  of  the  shipper  and  rocoiver,  were  routed, 
iced  and  salted  alike  in  transit.    The  melons  av^ra^^ed  72°  in  car  17  and 
77®  in  car  IS  when  loading  was  finished;  at  the  end  of  precooling  they 
were  56*  and  5^°  respectively.     These  wer(^  the  avemge  of  9  positions  in 
the  load  as  obtained  by  electric  resistance  thermomrters.  Rf^cording 
thermometers  were  used  to  obtain  tempRraturRS  in  transit.     They  were 
placed  in  the  bottom,  middle  and  top  layers  of  the  quartorlength  stack, 
centerline.     The  cars  were  routed  through  the  31  Paso  gateway  because  of 
congestion  at  Eosoville.     Outdoor  temperatures  as  high  as  100°  F.  were 
encountered  in  the  San  Joaquin  Valley  and  in  Arizona  on  the  trip  eastward 
(Jig,  9)»  car  gave  quicker  cooling  in  transit  and  had  lower 

temperatures  in  the  top  layer  than  the  overhead  bunker  car  for  the  first 
7  days,  the  difference  amounting  to  2*  to  3*»  middle  layer  of  the 

fan  car  had  temperatures  about  5**  loafer  than  this  part  of  the  overhead 
bunker  car.  Ho  comparisons  of  bottom  layer  tf?mperatures  were  possible 
because  of  failure  of  a  recording  thermometer. 


As  in  the  earlier  test  the  recording  thermometer  records  of  air 
temperatures  in  these  cars  gave  an  indic?ition  of  the  performance  of  the 
fans  (Pig*  9).     These  ajjpear  to  have  been  operating  at  the  start  of  the 
test  but  upon  arrival  the  belt  v;as  found  off  the  drive  v/hcel  of  one  fan 
assembly, — the  oae  in  the  end  opposite  to  that  in  vrhich  the  test  records 
were  being  obtained.    Under  the  slow  train  schedule  then  in  effect,  I3 
days  In  transit  compared  vdth  the  normal  9  "^o  10  days,  there  were  many 
stops  and  consequently  much  time  when  the  fpns  did  not  operate.  The 
ovnrall  result  vms  lower  tetrpnraturos  of  air  and  melons  in  bottom  and 
middle  layers  than  in  the  top  layers,  the  opposite  of  what  can  be 
expected  normally  in  fan  cars.    Air  temperatures  above  the  load  at  the 
ceiling  vrere  higher  in  thn  fan  car  than  in  the  overhead  bunkar  car. 
Despite  this,  however,  th»' melons  v^ere  colder  in  the  top  layer  of  the 
fan  car  than  in  the  top  layer  of  the  overhead  bunker  car. 
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Ice  eupplied  in  transit 

The  amounts  of  ice  and  salt  supplied  those  cars  in  pro-icing  and 
re-icing  in  transit  were  as  follows: 

Car  17,  fan  car,  air  space  in  the  walls  Uo,700  pounds  ice  6lg  pound*  aal 
Car  IS,  overhepd  basket  "bunkor  car  U7,700  pounds  ice    702  pounds  sal 

The  higher  ice  consv.niption  in  the  overhead  bunker  car  is  accounted 
for  in  part  "by  higher  loading  t  o  rape  rat  uro  (about  2°)  and  the  10  percent 
heavier  load  which  would  account  for  about  5»000  pounds  of  the  7,000 
pounds  difference  in  ice  requirement. 

The  melons  were  unloaded  in  Hew  York,  H.  Y. ,  13  days  after  shipment. 
These  cars  'rere  kno^Ti  as  "toppers"  with  ripest  melons  in  the  bottom 
layer  (full-slip  hard-ripe  to  choice)  and  the  middle  and  top  layers  were 
made  up  of  full  and  half-slip  greenish  melons.    Upon  arrival,  the  melons 
in  the  bottom  layer  of  the  fan  cpt  v/err  all  yellow  nnd  ready  to  eat 
whereas  in  the  bottoM  layer  of  the  overhead  bxxnker  car  they  vrore  not 
quite  as  ripe.    Melons  in  thr  middle  layer  of  both  cars  ^'ere  yellow  to 
yellow-green,  about  half  ready  for  eating  and  in  the  top  layers  about 
20  percent  of  the  meloiis  were  yellovr  and  ripe  pnd  the  remainder  v^orc 
yellovr-green.    The  stem  scars  were  moldy  on  about  half  of  the  ripe 
melons  in  both  cars  but  the  mold  v/as  of  iciportance  only  on  a  fevr  of  the 
melons.    The  market  life  of  melons  from  the  tcp-,'  middle  and  bottom  layers 
of  the  two  cars  was  ooripaced  and  there  v/as  a  slight  superiority  in  the 
bottom  and  middle  layers  of  the  overhead  bunJter  car  but  it  was  of  doubtful 
significance  since  the  melons  were  not  selected  for  such  close  cocparisoni 
nor  wore  the  differences  great.    Most  of  the  melons  remained  salable  for 
2  to  3  days. 

Fan  car  versus  overhead  brine-tank  car;  cars  IQ  and  20 

The  overhead  brine-tank  car  ^'hich  "ps  loaded  at  Brawley  June  2S 
was  used  again  at  Cromir  near  Mendota  on  August  2S  in  comparison  i;ith 
a  fan  car.    Both  cars  were  precoolf^d  vrith  portable  fans  and  wore  shipped 
under  standard  refrigeration  'ith  1  percent  salt  added  at  all  icing 
stations.    Temperatures  in  transit  vrere  obtained  with  recording  ther?* 
iQoneters  placed  in  the  bottom,  middle  and  top  layers,  quarterlength 
(Fig.  10).    The  overhead  brine-tank  car  had  higher  temperatures,  especially 
in  the  top  and  middle  layers  than  the  fan  car  but  its  performance  was 
"better  than  in  the  previous  test,  probably  because  of  heavier  salting 
and  lower  initial  melon  teiaperatures.    Temperatures  of  the  air  coning 
from  the  bunkers  were  higher  in  this  car  than  in  the  fan  car,  which  sup- 
ported earlier  conclusions  that  overhead  brine  tanks  are  not  as  efficient 
cooling  devices  as  basket-type  end-bunkers.    Failure  of  the  recording  thftr«< 
nomoter  attached  to  the  ceiling  of  the  fan  car  prevents  comparisons  of  air? 
tei!5>erat\xres  at  this  position  in  the  two  cars* 
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Thn  test  cars  arrirod  in  Uow  York  on  September  9,  twelve  days  after 
lopd;".r5;.    I!uTX<:ers  were  ?/S  full  of  ice  in  the  fnn  car  and  both  fans  were 
in  operating;  ccnciiticn.     Bunkors  'roxe  ij?.  full  of  ice  in  the  overhead 
brine-  bank  car.    Test  cratos  .loaded  in  top,  middle  and  bottom  layers 
of  the  quarterlen^th  stack  of  these  cprs  vrere  fvill-slip,  choice  maturity, 
tfpon  arrival  they  vrere  ovor-ripo  in  the  top  layer  of  the  fan  car  and  ripe 
in  the  overhead  bunlcer  car.     Those  in  the  middle  layers  of  the  tvfo  cars 
were  ebout  alike  and  wore  ripe,  ''hereas  those  in  the  bottom  layer  of 
these  cf'rs  vrore  firm  to  ripe.     Thus  it  appears  that  in  spite  of  lower 
tenperatures  in  the  fan  car,  ripening  in  transit  was  not  less  but  actually 
greater  in  the  top  layer  of  the  fan  car  than  in  the  same  layer  in  the 
overhead  bunker  car.    This  seeming  inconsistency  rdight  be  explained  by  un- 
detected differences  in  ripeness  of  melons  at  tine  of  shipment.  Tempera- 
tTires  were  U«  to  10*  higher  in  this  part  of  the  overhead  bunker  car  for 
about  6  days  than  in  the  fan  car  and  in  thf>  light  of  previous  experience 
melons  should  have  ripened  appreciably  more  because  of  this. 


Toio-icing;  vraxGcL  and  untaxed  molons;  cars  22  and  ?3 


The  la^t  shi'pping  test  of  the  season  vras  made  on  September  lU 
from  I^iro"ba' i^h,  C.^j  if , ,  when  a  top— iced  car  vps  cornpared  vrlth  a  con- 
vent ivna:.?  3''  procoorievi  car,    Eoth  cars  vr^re  shipi33ci   mdor  standard 
re»rif:eratior-  '^r:.  tn  2  po;'t.ent  s^ilt  added  at  the  f  xrsb  au^  s^^cjr.d  icing 
Etatlor.3.     M(  lor.s  vaxod  "b^  the  Zenith  '-^nxin^  process  in  nhrl  ch  a  solu- 
tion of  wax  in  pe-roTou-n-ether  was  sprayed  on  the  melons  wr.To  coi::pared 
with  rnvraxed  mrJocf-.    U.-il ortunat  "ily,  the  cars  'be'^am-^  sepa;'ated  in 
transit,  ana  dciliver7  of  the  precooled  car  v;as  delayed  t.y  one  day. 

The  o"bject  of  this  test  v;as  to  obtain  further  evidence  regarding 
the  effoct  of  top~icing  on  the  market  life  of  melons,  the  value  of 
waxi".if  raelons  to  be  shipped  under  top-ice  and  the  market  life  of  waxed 
and  arwa?-ed  melons  in  tojD-iced  shipments  as  compared  vrith  thoseji.n  pre- 
coded  shipuents.     Individual  melons  were  wei^<hed  so  that  an  accurate 
measure  of  v/eight  char^ges  in  transit  could  be  obtained.     This  procedure 
differed  from  that  followed  in  earlier  tests  in  which  the  packed  crote* 
were  weighed  and  changes  in  gross  weight  were  recorded.    Absorption  of 
moisture  by  the  vrood  of  the  crate  in  top-iced  shipments  tms  believed  to 
account  for  such  gains  in  v/eight  as  were  recorded.    This  v/as  confirmed 
by  the  results  of  this  test  as  shovrn  in  table  3»    -^^  data  show  that 
the  melons  lost  weight  in  the  top-iced  cars,  as  they  also  did  under 
customary  methods  of  refrigeration,  but  the  weight  loss  in  transit  was 
only  about  one-third  as  much  in  the  top-iced  car  as  in  the  precooled 
car.    A  loss  of  one  gram  per  melon  is  roughly  equivalent  to  l/lO  per- 
cent, thus  the  weight  losses  v/ere  about  1  percent  in  the  top-iced  car 
and  3»2  to  k,0  percent  in  the  precooled  car. 

Table  U,-'fcight  losses  of  cantaloups  in  transit  and 
on  the  narJ-et  ae  affected  by  top-icing  and  waxing 

First  day 

In  transit  on  market  Total 

Grams  per  melon    Grams  per  melon    Grans  per  nelon 


Vflxed  melons  in 

top-iced  car  10,7 

Unwaxed  melons  §n 

top-iced  car  11,^ 

Waxed  melons  in  pre- 
cooled car  32«2 

Unwaxed  melons  in  pre- 
cooled car  39»8^ 


10.0 
11.6 
S.2 
7.2 


20.7 
23,0 

U7.O 


The  toi>-iced  melons  lost  "eight  fast  after  removal  from  the  car 
and  lost  about  ao  much  the  first  day  on  the  market  as  they  did  for  the 
entire  transit  period  of  12  days.    The  vax  treatment  had  little  effect 
on  weight  loss  of  top-iced  melons. 
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Shese  records  were  obtained  from  nclons  in  Iboth  'bottom  aad  top 
layers  of  the  lood.    The  melons  in  the  non-top-iced  cnr  did  not  lose 
a*  nnich  weight  the  da^-  after  unloading;  as  the  top-iced  laelons. 
This  may  have  "been  due  in  part  to  higher  hdniditics  and  lower  tnnpera- 
tures  during  the  holding  period  than  prevailed  thp  previous  day  when 
the  top-iced  melons  were  held  for  weight  loss  records.    Also,  the  fact 
that  these  nelons  hpd  already  lost  about  3  tinns  pq  nuch  noisture  as 
the  top-iced  nelons  vrould  nake  then  lose  additional  noisture  nore  slowly 
than  the  "fresher"  top-iced  nelons.    The  waxing  hpd  very  little  effect 
on  noisture^  retention  in  nelons  in  the  precooled  car,  and  nade  an  overall 
difference  of  only  about  7/lO  percent  in  favor  of  raxing.    This  probably 
would  be  of  little  coranercinl  inp»rtance. 

The  shrinkage  figures  are  from  weights  of  120  nelons  in  the  top-iced 
car  and  Us  nelons  in  the  conpanion  car.     Losses  wore  extrenoly  vnriable 
between  nelons  in  the  sane  crate,  ranging  fron  a  gain  of  1  gran  to  a  loss 
of  10  or  11  grans  in  one  crnte  in  the  top-icod  car,  vrith  othrr  crates  as 
variable.     Since  vprlations  betwoon  individual  nelons  uere  so  large,  snail 
differences  beti/een  averages,  such  as  those  found  in  waxed  and  untaxed 
laelons,  nean  little. 

The  narket  behavior  of  the  top-itfed  nelons  and  those  that  were  not 
top-iced  is  shown  in  table  5«    ^iic  nain  })0int  studind  vrps,  how  well  do 
top-iced  nelons  hold  up  on  the  market?    The  ansv/f»r  is  fairly  well  indicated 
by  the  results  shown  in  tat)le  5-     Docpy  is  the  chinf  cause  of  market 
deteriorntion.    To>-iced  hnrd-ripe  nelonR  wore  fr^n  fron  dncay  for  U  days, 
whereas  sinilar  nelons  fron  tho  precoolod  err  ehownd  sone  decay  the  first 
day  find  by  the  third  day  had  l6  percent  of  the  nelons  so  affncted.  Those 
Were  both  unwaxed  lots,     l^axed  nelons  of  this  maturity  also  hnd  soncvfhat 
better  narket  life  fron  the  top-iced  shipment.    The  decay  records  show 
that  the  full-slip,  yellow  nelons  (choice)  in  the  bottom  layer  of  the 
top-iced  car  had  as  good  narkot  life  ps  the  less  nature,  hard-ripe  nelons 
in  the  precooled  car.     The  better  showing  of  the  top-iced  nelons  cnn  be 
attributed  chiefly  to  lower  transit  tenpnratures  although  the  shorter 
transit  jjeriod  (shorter  by  one  day)  than  the  conrpanion  precooled  car 
was  also  in  its  favor.    The  leer  transit  tniTperature  of  the  bottom  layer 
in  the  top-iced  cnr  gave  2  to  3  days  longer  n^'^rknt  life  to  hprd-ripe  and 
choice  nclons  than  was  obtained  in  the  warmer  top  layer  of  tfa^  sane  car 
(table  5)«    This  point  nay  be  a  rr»ther  important  one.    The  results  fron 
all  of  the  tests  on  top-iced  cars  pro  evidence  thpt  bottom  layers  rre  the 
coldest,  contrary  to  what  night  be  expected.    Therefore,  the  bottom  layer 
should  be  usnd  for  the  ripest  nelons  if  segregr>tion  is  necessary  or  if 
.  melons  as  ripe  ps  "western  choice"  are  to  be  shipped.     Those  are  nelons 
ordinarily  used  in  local  markets. 

Developnent  of  mold  on  the  surfece  of  nelons  during  holding  on 
the  narknt  usuplly  precodos  or  acconpanies  decay  end  the  factOirs  favor- 
ing this  developmont  also  frvor  dncay,  because  the  spme  organism  nay 
cause  both.     There  vras  less  mold  on  the  top-iced  nelons  than  on  the 
precooled  onos.    Ripe,  full-slip,  "Choice"  nelons  were  more  sub.irct  to 
mold  than  hard-ripes  rnd  less  iiold  ^'ns  found  in  the  cool,  bottom  layers 
than  in  the  vrarner,  top  layer.     V^?^xcd  nclons  wero  incltided  in  the  test 
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to  find  what  need  there  is  for  waxing  top-iced  shipments.  Earlier 
tests  made  on  non-top-iced  shipments  reported  in  Tech..  Bui,  730  (19^) 
showed  that  the  use  of  Brogdex  or  food  Machinery  waxes  had  little  value 
in  preventing  moisture  loss,  in  retarding  ripening  or  in  controlling 
decay.    The  results  from  the  present  test  likewise  did  not  ir.dicaoe  that 
waxing  is  a  necessary  adjunct  to  top-icing.    The  idea  that  nelons  would 
take  up  t09  much  moisture  if  not  waxed  was  proved  erroneous  for  they 
were  shown  to  lose  moisture  under  top-ice.    Wax  re*.pr'^.ed  this  loss  so 
little  as  to  he  of  snail  significance.    Although  wr.yi:.g  be.d  no  consistent 
effect  on  the  development  of  de«ay  or  serious  mold  growth  on  top-iced 
melons  after  removal  from' the  car  (table  5)  i  the  rafixket  insioections 
indicated  that  superficial  growth  of  mold  on  stem  seers  was  less  on 
waxed  than  on  unwaxed  melons  to  the  extent  indicated  below: 

Table  6,    Percentage  of  melons  affect^  v/ith  stem-scar 
mold  on  third  dpy  after  unloading 


Top-iced  car. 

hardf-ripes,  bottom  quarterlength 

Ifsxed 
Pet. 

3 

Tftiwftxed 
Pet, 
5 

Top-iced  car. 

choice,  bottom  quarterlength 

Ik 

25 

Top-iced  car. 

hard-ripes,  top  doorway 

36 

51 

Top-iced  car. 

choice,  toT>  doorway 

66 

Precooled  car 

,  hard-ripes,  bottom  quarterlength 

60 

69 

The  stem- scar  mold  listed  in  Table  6  was  only  a  blemish  and  not  a 
serious  defect  such  as  thpt  listed  in  table  5»    I*  ^'p-s  considered  of 
little  importance,  but  is  mentioned  to  show  how  it  was  affected  by  the 
wax  treatment  used. 


How  much  ice  to  use  in  top-icing  cantaloups 

The  10,000  pounds  of  top-ice  used  for  cantaloup  loads  of  312 
crates  has  been  adequ8,te  for  shipments  to  Atlantic  coast  merkete.  In 
none  of  the  test  errs  was  any  ice  left  on  the  load  and  in  all  cases  the 
melons  and  crates  were  reasonably  dry,    ITo  information  wes  obtained  on 
cars  going  to  midv^e stern  maikets  where  the  ice  reouireaent  may  be  some- 
what les"^.    l^ost,  but  not  aU,  of  the  top-ice  is  r.sod  to  cool  the  melons. 
Therefore,  short  <5hipments  '"dll  require  aliacst  as  nurh  top-ice  as  long- 
distance ones.     Thr-  -ollowing  figures  indicate  the  ar.ourt  of  ice  needed 
to  reaove  the  field  heat  end  the  heat  of  resDirs.tion  from  "^12  crates  of 
cantaloups  at  different  loading  temperatures.    Top-iced  melons  cool  on 
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the  average  to  alsout  56** ♦  hence  this  tenperature  was  chosen  as  the 
final  one. 

Cooling  melons  from  100°  to  36*1'',  requires  10,900  pounds  of  ice. 

Cooling  melons  from  80°  to  36*>F.  requires  1,5^^^  -oounds  of  ice. 

Cooling  melons  from  70**  to  3^°^»  requires  5.^00  pounds  of  ice. 

These  are  only  ap-oroximpte  figures  anfi  are  lower  than  the  actual 
requirements,  since  sone  top-ice  will  "be  melted  "becruse  of  heat  leakage* 

Ice  raeltage  in  car  5  illustrates  this.  It  had  en  average  teraoera- 
ture  of  about  when  loaded,  yet  all  of  the  10,200  "ooUnds  of  top-ice 
was  melted  from  the  load  when  it  arrived  in  Hew  York  12  deys  later.  In 
theory  this  car  would  have  needed  only  5t SOO  pounds  of  ice;  in  rractice 
10,000  pounds  were  used.  This  amount  of  tcp-ice  Tsrcvir'ed  uniformly  low 
tra^isit  temperatures  of  Uo**  and  lower,  and  good  prrival  of  ripe  melons, 
Tpp-icing  did  whfi,t  it  was  intended  to  do,  namely,  insure  the  safe  trans- 
portation of  full  ripe  melons. 

If  the  amount  of  top-ice  used  is  to  "be  determined  "by  the  maturity 
of  melons,  their  temperature,  the  time  in  transit,  etc,,  serious  trouble 
ia  invited  unless  a  good  margin  of  sri"ety  is  allowed.    The  use  of  less 
than  10,000  pounds  should  be  tried  with  caution.    Half-slip  melons  do 
not  need  top-ice.    They  should  be  allo^-zed  to  ripen  in  transit  by  giving 
them  moderate  precooling.    Use  of  a  small  amount  of  top-ice  will  not  "be 
a  substitute  for  moderate  precooling,  for  it  may  leave  the  melons  warm 
and  wet,  which  are  ideal  conditions  for  decay  development, 

33i6Cussion  and  Summary 

The  big  advante^es  of  top-icing  was  that  it  cooled  the  cantaloap« 
t6  35-^°3',  within  a  day  or  two  after  they  were  loaded,  in  contrast 
with  temperatures  10-15**  higher  in  precooled  cars. 

Top-icing  did  not  Cause  cracking,  hasten  mold  growth  or  have  any 
other  harmful  effect  on  the  mrrket  life  of  cantaloups.     It  was  best 
8«4-ted  for  full-slit),  hard-ripe  melons.     Keif  sj.in,  greenish  melons 
needed  higher  temperatures  then  were  provided  by  to-c-icing. 

Bottom  layers  became  the  coldest  in  top-iced  cars  and  soraetimee 
reached  33*  mder  stgndprd  refrigeration  (no  salt)  hence  salting  the 
bunker  ice  in  transit  was  not  derirpbie  or  necf  r-.'^pry, 

^iThen  10,000  to  12,000  iDounds  of  top-ice  was  blown  on  the  IopA, 
practically  none  was  left  on  arrival,  and  it  probably  melted  off  in  7 
or  S  days.     These  shipments  showed  a  temiDerature  rise  between  SI  Ppso, 
Tex.,  ar.d  ITew  York,  N.  Y,,  but  in  no  case  were  the  melons  wprmer  than 
U0-i+2'='  upon  arrival. 
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Top--icod  shipments  showed  gains  in  i^^eifiht  of  2.0  to  3.15  percent 
conpared  t'dth  losses  about  equivalent  to  these  in  non-top-iced  shipments* 
The  gain  repmsents  noisture  taken  up  "by  the  vood  of  the  crates.  Weight 
records  of  individual  melons  showed  sma.ll  losses  in  transit  under  top-ice, 
amounting  to  about  1,0  percent,    Waxing  gpve  no  appreciable  effect  on 
wei^t  loss  or  market  behavior  of  top-iced  melons. 

The  overhead  bunker  car  (basket  bunkers)  when  compared  vdth  the 
fan  car  had  certain  disadvanta|;es  besides  the  time  and  labor  required 
to  ice  it  with  facilities  that  have  been  developed  and  are  needed  for 
end-bunker  cars. 

(1)  It  vras  harder  to  precool  because  of  its  design  with  bunkers 
overhead.    x-Iechanically-refr iterated  Tinits,  blowing  air  into  the  car  at 
the  doorway  use  the  end-bunkers  as  part  of  the  return  duct  and  gain  some 
benefit  from  ice  in  them.    The  overhead  bunkers  are  not  adapted  to  this 
use,  nor  are  they  easy  to  eriploy  for  fan  precooling.    llSrico  the  nvimber 
of  fans  arc  needed  to  obtain  adeqxiate  air  distribution  and  the  fans  must 
be  installed  after  the  car  is  loaded,  for  they  hang  so  low  as  to  interfere 

.  with  loading. 

(2)  Cooling  of  top  and  middle  layers  vfns  slox^rer  in  transit  in  the 
overhead  bunker  car  than  in  the  fan  cars,  due  to  the  slovrnr  rat#  of 
natural  circulation  in  the  former,  as  cociparod  "ith  forced  circulation 
in  the  fan  car. 

Offsetting  these  disadvantages,  the  overhead  bunker  err  had  the 
advantage  of  carrying  a  larger  load  and  vas  free  from  mechanical  brepk- 
dovms  which  somotines  occurred  with  fan  cars.     Ice  cons\irjption  was  about 
oqua.l  in  overhead  bunJ'er  cars  rnd  end-bunker  cars. 

Overhead  brine  tanks  wero  definitely  inferior  to  basket-type  bunkers 
because  of  a  lack  of  cooling  surface. 

Although  the  interior  vrall  was  cooler  in  cars  with  vrall  air  spaces 
than  in  cars  without  then,  there  was  little  difference  in  connodity 
temperatures  in  the  t^'O  typns  of  cars,  ?>nd  it  therefore  appears  that 
the  wall  pir  spaces  are  of  doubtful  value  for  commodities  loaded  away 
from  thn  wall  as  is  the  crse  'dth  most  fresh  fruits  and  vogetables. 

The  only  vnlue  of  a  top-icod  load  in  a  fan  car  observnd  in  the 
one  test  conductRd  i'ps  lovier  tompcraturf^s  than  in  the  standard  car  during 
the  last  fev  days  in  trar.sit  when  top-ice  had  been  depleted.     In  both 
fan  cpr  and  tho  companion  standard  car,  all  of  the  top  ice  was  nslted 
before  arrival  pt  destination. 


l^Ee  i.  J        races  in  top-isod  and  ^jvea 
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